Identification of endoglin in rat hepatic stellate cells: new insights into transforming growth factor beta receptor signaling.
Transforming growth factor beta (TGF-beta) signaling is mediated by the cell surface TGF-beta type I (ALK5), type II, and the accessory type III receptors endoglin and betaglycan. Hepatic stellate cells (HSC), the most profibrogenic cell type in the liver, express ALK5, TbetaRII, and betaglycan. To monitor the expression of betaglycan in HSC, we used the commercially available antibody sc-6199 in Western blot analysis. This antibody, raised against a peptide mapping at the carboxyl terminus of the human betaglycan, is claimed to be specific for betaglycan, although it is known that the C-terminal domain is highly conserved in type III receptors. Proteins recognized in HSC by sc-6199 did not match the characteristic migration pattern of betaglycan. Moreover, the determined molecular weight (M(r) 160) and the observed reductant sensitivity after treatment with dithiothreitol resemble those of a closely related type III receptor, endoglin (CD105). Endoglin, a disulfide-linked homodimer, is an accessory component of the TGF-beta receptor complex and mainly expressed on endothelial cells. The presence of endoglin in HSC of rat liver was confirmed by molecular cloning of the endoglin cDNA and immunocytochemistry. The reactivity of sc-6199 with both auxiliary TGF-beta receptors (betaglycan and endoglin) from rats was demonstrated by Western blot and immunocytochemical analysis of cells heterologously expressing these proteins. Furthermore, Northern and Western blotting revealed that both betaglycan and endoglin genes are differentially regulated in HSC and in transdifferentiated myofibroblasts (MFB). By surface labeling and immunoprecipitation experiments, we show that endoglin is found in significant amounts exposed at the plasma membrane of HSC and MFB, which is a pivotal prerequisite for binding of and signaling in response to TGF-beta. In conclusion, we hypothesize that TGF-beta signals in HSC and MFB are tuned by two different interconnected signaling pathways, as it was previously demonstrated for endothelial cells.